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[Claim(s)] 

[Claim 1] The film coat metal plate for fabricating operations with which the fusing point which makes 
polytrimethylene terphthalate a subject at least at one side of a metal plate is characterized by covering 
the polyester film whose crystallinity with which it asked with 190-230 degrees C and a differential 
scanning calorimeter is a non-orientation at 90% or less. 

[Claim 2] The film laminated metal plate for fabricating operations characterized by the crystallinity for 
which it asked with the differential scanning calorimeter by which quenching solidification was carried 
out being the polyester film of a non-orientation at 90% or less after a polyester film according to claim 
1 fiises after laminating the film by which the biaxial drawing was carried out, and it makes it a non- 
orientation. 

[Claim 3] The film coat metal plate for fabricating operations according to claim 1 or 2 characterized by 
lammating the thermosetting resin layer of at least one layer after a canning fabricating operation. 



[Detailed Description of the Invention] 

[0001] 

[Field of tlie Invention] This invention relates to tlie metal plate for fabricating operations covered by the 
metal plate before a fihn processing it. In detail, even if it drops the can after canning, it is related with 
the film coat metal plate with which a crack cannot go into a film easily. Even if it drops a can after 
printing and painting a hardenability resin layer especially with the can after canning, it is related with 
the fihn coat metal plate with which a crack caimot go into a fihn easily. 
[0002] 

[Description of the Prior Art] making a metal into the method of carrying out a fabricating operation, 
and extracting it, for example as the canning method ~ law and the drawing redrawing method ~ it 
extracts and pulls and there are a bending stretch metliod, a drawing cover-printing method, etc. On 
these metal-forming objects, it is general to cover a plastic paint with the corrosion-proof object on the 
surface at least. In the case of a metal can, this coat is inefficient in order to paint for every tin by a spray 
painting method etc. after canning, and in order to print a coating material at an elevated temperature, 
great energy is required for it, and there is a problem of the environmental deterioration by scattering of 
an organic solvent. 
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[0003] For this reason, in order to cancel such [ in recent years ] a defect, before fabricating a can, the 
technique (precoat technique) which coats the metal plate with the coating material beforehand, and the 
technique (pre lamination technique) which laminates the film are being developed. However, in these 
tecliniques, since severe modification and a severe heat history are received in a can manufacturing 
process, it is easy to produce a defect after canning, and since a coat and the laminated organic resin 
layer are difficult to demonstrate sufficient corrosion resistance, it is examined among persons skilled in 
the art still now. 

[0004] Since health nature and a smell retaining property are excellent as a fibn applied to a pre 
lamination technique, the film of a polyester system is examined. Since it cannot follow the modification 
at the time of canning if the stretch orientation of the polyester system film used here is carried out 
beforehand, a crack goes into a fihn, and it becomes what also has the bad appearance of a can while 
corrosion resistance gets worse. When the polyester system fihn of the point amorphous non-orientation 
is covered, it is easy to follow the modification at the time of canning, and a crack is not made even as 
for after canning to a film, but good corrosion resistance is acqmred, but anti-corrosiveness is [ that a 
crack enters easily ] unmaintainable after shock resistance drops a can bad. 

[0005] When a film embrittles and especially the can after printing and printing a thermosetting coating 
material further, or after carrying out pasteurization treatment is dropped, it becomes easy to generate a 
crack on a fihn, and it is a problem. For this reason, the method of controlling the planar orientation 
degree and crystallinity of a polyester system fihn lowness is examined. Also after a dropping impact, it 
becomes difficult to generate a low plane orientation film, and if the crack of a fihn is a fabricating 
operation witli little modification, it is made. However, if tlie fabricating operation accompanied by big 
modification is performed, a crack will occur on a film. In addition, although the method of 
multilayering a fihn and absorbing an impact, the method of reforming polyester resin, etc. are proposed, 
the actual condition is having come to solve the above-mentioned problem. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention persons aim at offering the film coat metal 
plate with which a metal-forming object with the coating membrane which has good moldability and has 
good shock resistance is acquired. 
[0007] 

[Means for Solving the Problem] This invention persons found out the film coat metal plate with which 
it is low crystallinity and the shock-proof outstanding resin coat metal-forming object is acquired by 
covering the polytrimethylene terphthalate system film of a non-orientation to a metal plate. As for this 
invention, the fusing point made into a subject polytrimethylene terphthalate at least on one side of a 
metal plate Namely, 190-230 degrees C, It is the fihn coat metal plate for fabricating operations 
characterized by covering the polyester film which the crystallinity for which it asked with the 
differential scaiming calorimeter is low crystallinity at 90% or less, and is a non-orientation. 
[0008] 

[Embodiment of the Invention] This invention is explained in detail hereafter. As a metal plate used by 
this invention, iron, steel, a tin plate, tinfi-ee steel, brass, copper, an aluminium, aluminum alloys, or 
those surface-preparation objects are mentioned. As surface preparation, there are electrochemical 
treatment and Inorganic Chemistry Division treatment, Organic Chemistry Division treatment, etc., and 
chromate treatment, phosphoric acid chromate treatment. Zinc chromate treatment, alumite treatment, 
DOS treatment, etc. are included. 
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[0009] at least one side of the metal plate of this invention ~ tlie can inner surface side for example, after 
canning, the can outside surface side, or inside-and-outside both sides ~ it is being any. It is effective if 
especially corrosion resistance covers a film to the field side demanded strongly. 
[0010] tlie polyester which makes polytrimethylene terphtlialate of this invention a subject being 
polyester which makes a trimethyleneterephthalate unit a subject, and receiving the whole polyester in a 
polyester film ~ a trimethyleneterephthalate unit ~ more than 75 mol % ~ it contains. In early stages of 
the polymerization, in the middle of tlie polymerization, although tlie phase of a tliroat is sufficient as the 
inside of the extruder after a polymerization etc., as for the phase which carries out copolymerization, 
copolymerization of the naphthalate machine is carried out at least, and the range lower than 
polyethylene tereplithalate of the mam ftising points needs to be 190-250 degrees C. 
[001 1] If there are few amounts of copolymerization of a naphthalene-dicarboxylic-acid machine than 
3mol %, they run short of the dropping impact-proof nature after canning. On the other hand, when there 
are many naphthalene-dicarboxylic-acid machines, the fusing point which is not economical falls and 
evils, like the film production nature of a biaxial oriented film with a bad heat-resisting property is bad 
are bom. Moreover, since glass transition temperature goes up, when canning working temperature is 
low, canning processing flattery nature may be inferior. Polyester of this invention needs to be polyester 
with which an ethylene terephthalate unit makes a subject the ethylene terephthalate unit which is more 
than 75 mol %. When there are few ethylene terephthalate units than 75mol %, a fiising point falls and 
the heat-resisting properties to baking paint run short. Moreover, when obtaining a biaxial oriented film, 
film production nature also worsens. 

[0012] The fusing point of polyester of this invention is 230 degrees C or less in fusing point of 
polytrimethylene terphthalate. Since the one where a ftising point is lower is desirable in respect of 
workability or energy saving when welding a fihn or fusing, you may carry out copolymerization of 
other copolymerization components. However, in respect of the fihn production nature at the time of 
manufacturing the heat-resistant point and heat-resistant biaxial oriented fihn to baking paint etc., the 
fusing point needs to be 190 degrees C or more. 

[0013] Polyester of this invention is obtained by carrying out condensation polymerization of a 
terephthal acid component and the trimethylene glycol component (it also being called 1 and 3- 
propanediol) by the ester interchange method or the Naoshige method. You may carry out 
copolymerization of other dicarboxyhc acid components, a diol component, a hydroxy acid component, 
and the tricarboxyUc acid component within Claims. As other dicarboxyhc acid components, oxalic 
acid, succinic acid, adipic acid, Sebacic acid, maleic acid, dimer acid, Indang dicarboxyhc acid, 
isophthalic acid, [ naphthalene dicarboxyhc acid, diphenyl dicarboxyhc acid, a sulfoisophtharate metal 
salt etc. ] as other diol components Ethylene glycol, butanediol, pentanediol, neopentyl glycol, 
Hexandiol, cyclohexane dimethanol, the ethyleneoxide addition product of bisphenol A, [ the 
ethyleneoxide addition product of Bisphenol S, polyethylene glycol, a polytetramethylene glycol etc. ] 
as other hydroxy acid components Trimellitic acid, trimethylol propane, etc. are mentioned as a 
tricarboxylic acid component of others, such as oxy-benzoic acid. What blended two or more kinds of 
polyester is sufficient as this polyester film. 

[0014] About the molecular weight of this polyester, 0.70-1.4, especially 0.8-1.0 are suitable at reduced 

viscosity. That is, when reduced viscosity is 0.7 or less, the dropping impact-proof nature of the can 
which carried out canning runs short. Moreover, when reduced viscosity is 1.4 or more, the 
polymerization of a raw material, film production of a film, and the cost of manufacture of a lamination 
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plate go up and are not economical. In addition, reduced viscosity is the value which solution 
concentration measured at 0.4g/dl and the temperature of 30 degrees C using the mixed solvent of the 
bulk densities 6/4 of phenol/tetrachloroethane. 

[0015] The polyester film covered by the metal plate of this invention needs to be low crystallinity and a 
non-orientation. The crystallinity for which it asked by the following methods that this polyester film 
was low crystallinity needs to be 90% or less. That is, it is the crystallinity which measured the film with 
the differential scanning calorimeter (DSC), and was calculated by the following formula. (Crystallinity) 
It is that the plane orientation multiplier (Nx+Ny) / 2-Nz calculated from the refractive index as %={!- 
(calorific power of cold crystallization)/(amount of endotherms of fusion)} xlOO this polyester is a non- 
orientation are 0.01 or less. 

[0016] As the coat method to the metal plate of the polyester film of the amorphous non-orientation of 
this invention (1) After welding or pasting up the film which carried out the biaxial drawing on a metal 
plate, the method of welding to a direct metal plate by the method (3) extruding lamination method 
which fuses, and welds or pastes up the method (2) unstretched fihn which carries out quenching 
solidification is mentioned. 

[0017] Since the method of (1) can cover a thin fihn with few thickness spots to a metal plate compared 
with (2) and (3) especially, it is suitable, and especially the fihn coat metal plate with few thickness 
spots is suitable for drawing ironing. This biaxial oriented film is extended [ it produces it and ] and 
manufactured by a well-known method. For example, after extending the sheet which is not extended 
[ which carried out fusion extmsion from (1) T die ] to a lengthwise direction with a roll type drawing 
machine, The method (one by one tlie biaxial extending method) of extending in a transverse direction 
with a tenter type drawing machine, the method of extending (2) non-extended sheets simultaneous in all 
directions with a tenter type simultaneous biaxial-stretching machine (the simultaneous biaxial 
extending metliod). It is manufactured by the method (tubular film process) of expanding tlie sheet 
which carried out fusion extrusion by a gaseous pressure to ** (3) tube shape, and extending etc. 
[0018] The method of sticking a fihn to the metal plate warmed more tlian this fihn softening 
temperature by pressure as a method of welding a biaxial oriented film to a metal plate etc. is mentioned. 
Since this fihn laminated by the metal plate has left the biaxial stacking tendency, after fusing this film 
thoroughly further and losing an orientation, if quenchmg solidification is carried out, the polyester 
enveloping layer of an amorphous non-orientation will be obtained. As the heating method for fusing 
this fihn thoroughly, methods, such as underwater dippmg and cold-blast blastmg, are mentioned as a 
method in which hot blast heating, roll heating, energization heating, induction heating, high-frequency 
heating, etc. carry out quenching solidification. 

[0019] Although the resin fihn of this invention may be double-layer-ized by the coextrusion process or 
the coating method in the manufacturing process, the main polyester layer is polyester of this patent 
within the limits, and, as for especially the thickness of the film of this patent, 10-20 micrometers is 
desirable 8-50 micrometers. In order that the film of this invention may improve an adhesive property 
and a wettability depending on an application, corona treatment, coating treatment, and flame treatment 
may be performed. 

[0020] The polyester film of this invention can make a well-known additive contain if needed. For 

example, you may make a white pigment, lubricant, an antiblocking agent, a thermostabilizer, an 
antioxidant, an antistatic agent, an illuminant-proof, a shock-proof amehoration agent, etc. contain. 
[0021] Shallow-recessing **** from which the film coat metal plate of this invention is made, for 
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example by a drawing method (the DR method) (DR can), It is used for the deep-drawing can (DRD 
can) made with a drawing redrawing can (the DRD method), the thinning drawing can (DTR can) which 
extracts and pulls and is made by a bending stretch method (the DTR method), the drawing cover- 
printing can (DI can) made by a drawing cover-printing method (the DI method), etc. In order to receive 
the big modification at the time of processing especially, when the fibn which carried out the orientation 
is laminated, a film can follow the modification, twists and extracts and is used for a cover-printing can 
(DI can). 

[0022] Generally, printing is carried out outside, in order to raise surface abrasion-proof nature further, a 
thermosetting top clear coating material prints the can after a fabricating operation, and it is painted. 
Furthermore depending on a content, retorting is performed. In order that a polyester film may embrittle 
by the heat history after such canning, when an impact is added, a crack goes into a film easily. 
Although especially canning workability is good, when embrittlement by a heat history is remarkable 
and a dropping impact is added to a can, as for the polyester film of low crystallinity and a non- 
orientation, it is general that a crack goes into a fihn easily. However, in spite of low crystallinity and a 
non-orientation, even if shock resistance is good and adds a dropping impact also after baking paint and 
retorting, a crack cannot go into a fihn easily, and the polyester fibn of this patent has the good corrosion 
resistance of a can. 
[0023] 

[Example] Hereafter, although a work example explains the content and effect of this invention, this 
invention is not limited to tlie following work examples, unless it deviates from the summary. In 
addition, tlie valuation metliod of tlie physical properties in the following work examples and a 
comparative example is as follows. 
[0024] (Valuation method) 

(1) The polyester film removed fi'om the film coat tin free steel sheet in front of fusing point canning 
was measured with the heat type differential scanning calorimeter (DSC) outside the Rigaku Corp. 
make, and endothermic peak temperature of fusion was made into the fusing point. A sample is lOmg 
and a heating rate is a part for 20-degree-C/. 

[0025] (2) The polyester film removed fi*om the film coat tin free steel sheet in front of crystallinity 
canning of the film in front of canning It measured with the heat type differential scanning calorimeter 
(DSC) outside the Rigaku Corp. make, and the calorific power of cold crystalhzation was calculated 
from the exothermic peak which appears from 50 degrees C to 180 degrees C, the amount of endotherms 
was measured from the endothermic peak which appears from 150 degrees C to 280 degrees C, and it 
calculated by the following formula from the calorific power of cold crystalhzation over the amount of 
endotherms of fusion. 

(Crystallinity) %= {1 -(calorific power of cold crystallization)/(amount of endotherms of fusion)} xlOO 
[0026] (3) The refractive index Nx of the direction of flow, the cross direction, and the thickness 
direction, Ny, and Nz were measured with the refractive-index plan with the polarizing plate by plane 
orientation multiplier AT AGO, and it asked for the plane orientation multiplier by the bottom formula. 
Mounting fluid used diiodomethane and the hght source used the sodium lamp. 
(Plane orientation multiplier) =(Nx+Ny) / 2-Nz [0027] (4) Reduced viscosity reduced viscosity is the 
Ubbelohde viscosity tubing, and is tlie value which dissolved the chip or the film in the mixed solvent of 
the bulk densities 6/4 of phenol/tetrachloroethane by the solution concentration of 0.4g/dl, and was 
measured at the temperature of 30 degrees C. 
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[0028] (5) With the contraction ratio 2.3, spinning of the production film coat tin free steel sheet of a can 
was carried out, it was extracted, and the can was produced. 

[0029] (6) 50ml of 1 -weight % brine was filled with the drawing can in which the can carried out ERV 
production, and ERV (enamel rating value) was measured by enamel Lother. Voltage made tlie metal 
exposure part on 6v of direct currents, and the can bottom outside, and measurement conditions 
connected that to the anode. Resistance welding time measured the electric current value of 30 seconds 
after in 30 seconds. Since the defect existed in the film which is an insulator and the metal is exposed so 
that much electric current flows, corrosion takes place easily. As for the ERV value just behind caimmg, 
it is desirable that it is 10mA or less. 

[0030] (7) After [ which carried out ERV production after the dropping impact of tlie can before heat 
treatment ] having extracted, having filled 50ml of water with the can, placing the can bottom upside 
down and making it fall fi*om height of Im, water was removed, brine was filled like (6) and ERV was 
measured. As for the ERV value after the dropping impact of the can before heat treatment, 10mA or 
less is desirable. 

[003 1] (8) ERV after adding a dropping impact like [ after performing heat treatment for 200 degrees C 
corresponding to a baking processing condition for the ERV drawing can after heat treatment and 15 
minutes ] (7) was measured. As for the ERV value after the droppmg impact of the can of********, 
10mA or less is desirable. 

[0032] (Production of polyester resin) an ester interchange method ~ reduced viscosity ~ the isophthahc 
acid component of 0.90 ~ 5mol % -- the chip of polytrimethylene terphthalate (a) which carried out 
copolymerization was obtained by melt polycondensation. however, tlie object for comparative 
examples -- polyethylene terephthalate (b) and the isophthalic acid component of reduced viscosity 0.68 
~ lOmol % ~ polyethylene terephthalate (c) of the reduced viscosity 0.69 which carried out 
copolymerization was used. It added in all the polyester so that the silica gel impalpable powder whose 
mean particle diameter is 1 .8 micrometers might be contained 0.6weight % in a fihn, and it was 
distributed. 

[0033] (Production of a biaxial oriented fihn) Carry out melt extruding at 260 degrees C from T die with 
an extruder after carrying out suction drying of the chip of isophthalic acid copolymerization 
polytrimethylene terphtlialate (a) and making it 0.01 or less weight % of moisture regain. After having 
extended 3.2 times at 65 degrees C to the lengthwise direction with the roll type drawing machine 
immediately after taking over to the 30-degree C cooling roller and obtaining the non-extended sheet, 
and extending 3.5 times at 75 degrees C in a transverse direction with a tenter type drawing machine 
further, heat setting was carried out at 180 degrees C, making it ease 5%, and the 15 -micrometer-thick 
oriented fihn was obtained, polyethylene terephthalate (b) and the isophthahc acid component which 
were used as a comparative example ~ lOmol % ~ the polyethylene terephthalate (c) which carried out 
copolymerization produced the fihn at the extruding temperature of 280 degrees C, the lengthwise 
direction drawing temperature of 90 degrees C, the transverse direction drawing temperature of 100 
degrees C, and the heat setting temperature of 210 degrees C. 

[0034] The biaxial oriented film of a work example 1, a comparative example 1-3 (production of film 
coat aluminum plate) polyester resin (a), (b), and (c) was made to weld to both sides of a 0.2-mm-thick 
tin free steel sheet with a roll laminator, respectively. Supplying a tin free steel sheet at a room 
temperature, rubber roll temperature is 180-250 degrees C, and 25-lOOcm a part for /and gage pressure 
of a transit rate are [ the width of 6kg/cm2 and a tin free steel sheet ] 20cm. After heating the tin free 
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Steel sheet which made the biaxial oriented film weld for 30 to 90 seconds and fusing it thoroughly at 
200-270 degrees C in hot blast oven, it took out from hot blast oven, and within 5 seconds, it soaked in 
15-25-degree C water, and solidified. 

[0035] The film coat aluminum plate created from a comparative example 1 and polyester resin (c) in 
the film coat aluminum plate created from a work example 1 and polyester resin (b) in the film coat 
aluminum plate created from polyester resin (a) was made into the comparative example 2. Moreover, 
after making the biaxial oriented film created by the aluminum plate from polyester resin (a) weld, the 
fihn coat aluminum plate obtained without performing fusion and-izing treatment for low crystalline 
substance non-dividend of quenching was made into the comparative example 3. 
[0036] The evaluation result of the characteristics of the fihn before the spinning covered by the tin free 
steel sheet and the can after spinning was shown in Table 1 . On a fihn, there are few defects and the can 
which carried out canning has an ERV value lower than the film coat metal plate of this invention as 
shown in Table 1 . Moreover, even if it adds a dropping impact, an ERV value is low, and neither a crack 
nor a defect is easily made to a film. Furthermore, even if it adds a dropping impact after receiving the 
same heat history as baking paint, an ERV value is low, and neither a crack nor a defect is easily made 
to a film. 

[0037] On the other hand, by the comparative examples 1 and 2 using polyethylene terephthalate and 
isophthalic acid copolymerization polyethylene terephthalate which are outside the range of this 
invention, the ERV value after the dropping impact of the can after heat treatment is high, and it is 
expected tliat the shock resistance of the can after baking paint is inferior. Although spinning tended to 
be performed and it was going to obtain the drawing can in tlie comparative example 3, there was much 
exfoliation of a fihn and the ERV value just behind canning was high. 
[0038] 
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[0039] 

[Effect of the Invention] The polytrimethylene terphthalate system resin layer of low crystallinity and a 

non-orientation is laminated to a metal plate, The film coat metal plate for fabricating operations with 
which a can with few [ there are few metal exposure parts of the can obtained by the fabricating 
operation, after dropping a can and transforming it fiirther, there are few metal exposure parts, and / also 
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after making it fall after painting by printing a can, and changing ] metal exposure parts is obtained can 
be offered, moreover, the metal plate which fiised, carried out quenching solidification further and 
covered the low crystalline substance non-dividend-oriented polyester film as a method of laminating 
after laminating the biaxial oriented film of polytrimethylene terphtlialate system resin to a metal plate 
first ~ the suitable film coat metal plate for a uniform fabricating operation can be offered. 



[Translation done.] 
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